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c.) 1995 3s 117t, 56141, ^^^^1/ 
3r ^ — /^X (M acromolecules) 1995 

* 

2 8^, 7 9 0 11, iH^y* (S c i e n c 
e) 1 9 9 65s 2 7 2t, 8 6 61, WO96/30 
4 2 1 WO 97/18247 WO 9 8 

/0 1 4 8 0^S, WO9 8/4 0 4 1 5tm h 
SWiS a wa mo t o <b, P^l/^a-yUX (M 
acromolecules) 1 9 9 5$, 28^, 1 
7211, «§B 5 F9-2 0 8 6 1 6-J§-4*«L Wffl^S- 

4 111 7#^«ftif***f <b*i£« 

[0028] j^Ttc y ^y y 7 A'fi^cov^i^W 
I) 0>m&lzR\,*ZzktiiV£ZmW7iS*Ji'&&<ni 

tt, #lcffi5££ixft^^ **Wlcatfc*«S«j&*# 

[0 0 2 9] 1$i¥4-l 3 2 7 0 6 £*Vt 

t^Dy^WlM§:W^^ 4#MBS6 1-2 
7 1 3 0 6 4*fF 2 5 9 4 4 0 2 #fflB3 

5 4-4 7 7 8 2*^a^*S*trv^J:5ft*iiS^ 

[oo3o] ^T(-, y ^yy7v ? ^;i-fi'&tcov>rR 

■Cfl-^lC^ft^hndrV^y-^v 5 *^ (=N-0 

ftft^ftattttt, RJtttStbfcV^ 2, 2, 6, 
6-S&- 1 -t^y ^t=3r>'7^^2, 2, 
5, 5-Ift-l-t e Py^«i/7^/^ i 

2, 2, 6, 6-7 1 h7^f^-i-^y^/^ 

i/^v 5 ^/^ (TEMPO) , 2, 2, 6, 6-7^7^ 

-fcT^y ^/U^-^r^7^/K 2, 2, 6, 
6-7h7^ ^?V- 4 - y - 1 - ^ y ^n^^r 
i/y^/K 2, 2, 5, 5-Th7^f/^l-^D 
y 1, 1, 3, 3-rh7^f 

/W-2 — fy^yK!)^**'>?^#^ N, N-v> 
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(galvinoxyl) 7 U -5 

[0031] ±E^^/^^ytr^^»Jfi9^*^» 

[0 0 3 2] 9S*#/HB£*li LTtt, a*tf>{frg**r 




[0 0 3 4] TA'S^S'TS >it&Vd*ffl%iMt LTffl 

[oo3 5] gj^azj^h&g: 

So 

[0036] McftmzmTF-tzftbtt* 

C 6 H 5 -CH 2 X, C 6 H S -C (H) (X) C 
H 3 , C 6 H 5 -C (X) (CH 3 ) 2 

R 4 R 5 C (X) -R 6 -R 7 -C 



/i4MWfcS. (WcO^ /u^-t^i/ K*s»* U 

^/l^^Jfcffifflb^ S 0 Ma cromolecule 
s, 1 9 9 5, 2 8, 2 9 9 3-e«#S*irv^«t 5 

[0 0 3 3] 

Hbi] 




R*-C (H) (X) -C0 2 R 2 , R x -C (C 
H 3 ) (X) -C0 2 R 2 , R x -C (H) (X) -C 
(O) R 2 x R x -C (CH 3 ) (X) -C (O) 
R 2 , R 1 * R 2 ^7K^S^^/c^^l- 

R 1 -C 6 H 4 -S0 2 X 

(±E<0#a;K::J3V>T\ R 1 ttTklRIR^SfcttjK** 1 
-2 OcDT^^r^S. 7 !) -/Vl, *fctt77/^ 

[0 0 3 7] lS^»7^*^a^©8Btt»Ji LT, £ 

turn, r/u^r^/vm, tK^v 

So 

[0 0 3 8] T/^n/uSSr*-r5*^ny^k«i 

SfcOdSfll^ftSo 
R 3 ) =CH 2 (1) 
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* fen, 1-2001 iot/v^h, r y 

S^LfctcO, R 6 f^ -C (O) O- (:h*tvU 
S) , -c (o) - Vrbm) % tfctto-, m-, p 
-7x^i/yS, R 7 ttB»*fr&\ *fctt«*Sfcl-2 
0 2 ffi(Dt«S-c l 

fi&SR 4 , R 5 <£>£ft:#J£ LTtt, t^^S, 
S, -O^S> ^^/US€f*5^jf P>tl5 0 R 4 £R 

I0039] -itts;it?*sixa, r^^^ssr^rf 

5*i^nyyftftoflft«iltH XCH 2 C 
(O) O (CH 2 ) n CH=CH 2 , H 3 CC (H) 
(X) C (O) O (CH 2 ) n CH = CH 2 , (H 

3 C) 2 C (X) C (O) O (CH 2 ) n CH = C 

H 2 , CH 3 CH 2 C (H) (X) C (O) O (C 

H 2) n CH — C H 2 , 
[0 0 4 0] 
lit 2] 




v C0 2 (CH2)nCH=CH 2 
X 

[0 0 4 1 ] (±fBO#5£fc*3^T\ Xtt&ig, Hiif, 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH = 
CH 2 , H 3 C C (H) (X) C (O) O (CH 2 ) n 
O (CH 2 ) m CH = CH 2 , (H 3 C) 2 C (X) C 

(O) O (CH 2 ) (CH 2 ) m CH = CH 2 , C 

H 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O 

(CH a ) m CH = CH 2 , 

[0 0 4 2] 

lit 3] 




v C0 2 (CH2) n '0-(CH 2 ) m CH=CH 2 
X 

H 2 C = C (R 3 ) -R 7 -C (R 4 ) 
(5£«K R 3 , R 4 , R 5 , R 7 x Xf2±iBt£l^C, R 
8 tt, ttga*^ -C (O) O- (a^rAi) , -C 
(O) - (^hS) , Sfctt, o m-, p-?^ 

[0046] R o ttaaMr^ *fci«a»i-2o© 



[0 0 4 3] (±IE<D#:£tC*5V>T, XttiSSK ft*, 

ft) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH 
= CH 2 , o, m, p-CH 3 C (H) (X) -C 6 H 
4 - (CH 2 ) n -CH = CH 2 , o, m, p-CH 3 
CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH 

= ch 2 . (±iB©*S:fc*3v>r, xi*fi», ft*. * 

fcttai>*, nfl0~2 0OSE«) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -0- 
(CH 2 ) m -CH = CH 2 , o, m, p-CH 3 C 
(H) (X) -C e H 4 - (CH 2 ) „-0- (C 

H 2 ) m — CH = CH 2 s o, m, p — CH 3 CH 2 C 
(H) (X) -C e H 4 - (CH 2 ) n ~0- (C 

H 2 ) m CH = CH 2 , (±|EO*S;lCi3V^"C, XMttt 

iff, ftig, £fcte3!>iii. mtSO 

-20 (om%d 

[0 0 4 4] o, m, p-XCH 2 -C 6 H 4 -0- 
(CH 2 ) n _ CH = CH 2 , o, m, p — CH 3 C 
(H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = C 
H 2 * o, m, p — CH 3 CH 2 C (H) (X) — C 6 

h 4 -o- (CH 2 ) n -CH=CH 2 , (±ia«)*s; 

o<omm 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 
O- (CH 2 ) m -CH = CH 2 , o, m, p-CH 3 
C (H) (X) -C 6 H 4 -O- (CH 2 ) n -0- 

(CH 2 ) m -CH = CH 2 , o, m, p-CH 3 CH 
2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- 

(CH 2 ) m -CH = CH 2> (±E<D#5S;fc:l3l*T, 
Xteig*, *** Sfctts*** n tt 1 2 0 <B«Eft* 
mf*0~2 0(OSS) 

[0 0 4 5] Tfr*~;l>m&ttZGm^*V t >it®t 

l x \* s b fc-ft* 2 -es * ft a f \f htiz> Q 



(X) -R 8 -R 5 (2) 

TC (O) 0*^73i = uvS«f«rW1-5iK5ltti&Tt 
8 fcLTttC (O) OS, C (O) £ % 7x-UVitf 
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[0 0 4 7] -j»S;2^k^S:AflcWtc0j^5*e> 

If, CH 2 =CHCH 2 X, CH 2 =C (CH 3 ) CH 
2 X, CH 2 =CHC (H) (X) CH 3 , CH 2 =C 
(CH 3 ) C (H) (X) CH 3 , CH 2 =CHC 
(X) (CH 3 ) 2 , CH 2 =CHC (H) (X) C 2 
H 5 , CH 2 =CHC (H) (X) CH (CH 3 ) 2 , 
CH 2 =CHC (H) (X) C 6 H 5 , CH 2 =CHC 
(H) (X) CH 2 C 6 H 5 , CH 2 =CHCH 2 C 
(H) (X) -C02R, CH 2 = CH (CH 2 ) 2 C 
(H) (X) -C0 2 R, CH 2 = CH (CH 2 ) 3 C 
(H) (X) -C0 2 R. CH 2 = CH (CH 2 ) 8 C 
(H) (X) -C0 2 R, CH 2 =CHCH 2 C (H) 
(X) -C 6 H 5 . CH 2 =CH (CH 2 ) 2 C (H) 

R 4 R 5 C (X) -R 6 -R 7 -C (H) 
b (Y) b O] m -S i (R 1 ° ) 3 - t 
(5£<K R 3 , R 4 , R 5 , R 6 , R 7 % X^±Ei-l^ 
R 9 , R 10 fcS\ ^-fivi>l%m&l-2 0<Dy;l<* 



/^S, ry-^s, r^/w^s, £fcte (r* ) 3 s 

io- (r* \mmwi~-2Q<oim<r>mit*.mm-?h 

h\m— e&oxfc £< , ^fto-c^TfcJzv^ all 

0 f 1, 2, 2/ctt3&, £fc, bteO, 1, £fcfS2 
Sr^i-p mltO-l 9tf>Sft-Cfc6 0 fcfcU a+mb 
£ 1 S C <h £ -T 5) 

[0050] -»a3(D>(b^^^^{^j^-r^^e> 

tf, XCH 2 C (O) O (CH 2 ) n Si (OCH 3 ) 
3 , CH 3 C (H) (X) C (O) O (CH 2 ) n S i 
(OCH 3 ) 3 , (CH 3 ) 2 C (X) C (O) O (C 
H 2 ) n Si (OCH 3 ) 3> XCH 2 C (O) O (C 
H 2 ) n Si (CH 3 ) (OCH 3 ) 2 , CH 3 C 
(H) (X) C (O) O (CH 2 ) n S i (CH 3 ) 
(OCH 3 ) 2> (CH 3 ) 2 C (X) C (O) O (C 
H 2 ) n Si (CH 3 ) (OCH 3 ) 2 , (±tac7)#a 

(£*5^t, xttg^ n 1* 0-2 0 COS 

ft. ) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i 

(OCH 3 ) 3> H 3 CC (H) (X) C (O) O (C 
H 2 ) n O (CH 2 ) m Si (OCH 3 ) 3 , (H 
3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) 

Si (OCH3) 3 . CH 3 CH 2 C (H) (X) C 
(O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 



m 



m 



3 , XCH 2 C (O) O (CH 2 ) „0 (CH 2 ) 
i (CH 3 ) (OCH3) 2 , H 3 C C (H) (X) C 
(O) O (CH 2 ) n O (CH 2 ) ra -Si (CH 3 ) 
(OCH3) 2 , (H 3 C) 2 C (X) C (O) O (C 



(X) -C e H 5> CH 2 =CH (CH 2 ) 3 C (H) 

(x) -c 6 h 5 , (±iao#S;ic*3^-c, xtta*, 

ft^f, *fctta^», RliKS»l-2 0«7/^ 

[0 0 4 8] T/^^/VS^tt-S^nyyft^^tN^ 
^Wb-&*0**«Sr*JfSJie)tf, o-, m-, p-C 
H 2 ~CH- (CH 2 ) n -C 6 H 4 -S0 2 X, o 

m-, p-CH 2 =CH- (C H 2 ) n -O-C 6 
h 4 -so 2 x, (±f50#a(CioV>T, xtefi^ £ 

^tzfts^m. nte0~2 0tf)gft) »"C*5 0 
[0 0 4 9] ilESBflStt^y/wSSr^-ra^^ny^ 

(R 3 ) CH 2 - [Si (R 9 ) 2 __ 
> (Y) a (3) 

H 2 ) n O (CH 2 ) m -Si (CH 3 ) (OCH3) 
2> CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) 
n O (CH 2 ) m -Si (CH 3 ) (OCH3) 2 , 

[0 0 5 1] o, m, p-XCH 2 -C 6 H 4 - (CH 
2 ) 2 Si (OCH3) 3 , o, m, p-CH 3 C 

(H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OC 
H 3 ) 3 , o, m, p-CH 3 CH 2 C (H) (X) - 
C 6 H 4 — • (CH 2 ) 2 S i (OCH3) 3 x o, m, 
p-XCH 2 -C 6 H 4 - (CH 2 ) 3 Si (OC 
H 3 ) 3 . o, m, p-CH 3 C (H) (X) -C 6 H 
4 — (CH 2 ) 3 S i (OCH3) 3> o, m, p— C 
H 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 3 S 

i (OCH3) 3 , o, m, p — XCH 2 ~C 6 H 4 - 

(CH 2 ) 2 -0- (CH 2 ) 3 Si (OCH3) 3 , 
o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 
2 ) 2-O- (CH 2 ) 3 Si (OCH3) 3 , o, 
m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (C 
H 2 ) 2 -0- (CH 2 ) 3 Si (OCH3) 3 , o, 
m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 3 Si 

(OCH3) 3 , o, m, p — C H 3 C (H) (X) - 
C 6 H 4 -0- (CH 2 ) 3 Si (OCH3) 3 , o, 
m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- 

(CH 2 ) 3 -Si (OCH3) 3X o, m, p-XC 
H 2 -C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3 
-Si (OCH3) 3 , o, m, p — C H 3 C (H) 

(X) -C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 
3 Si (OCH3) 3> o, m, p-CH 3 CH 2 C 

(H) (X) -C 6 H 4 -0- (CH 2 ) 2 ~0- (C 
H 2 ) 3 Si (OCH3) 3> (±B«)*StK*5V^"C, 

[0052] ±m^m^v ^m^i-^m^yy 



k 

» I 

(R 1 ° ) 3 -a (Y) a S i- [OS 

-C (H) (R 3 ) -R 7 -C (R 4 ) 

««K R 3 , R 4 . R 5 * R 7 v R 8 , R 9 , 
R 1C \ a x b, nu X, Yr±±ISlC|^ C) 

[0 0 5 3J Z<D£iftik&tot:Mr»ffy\m*1rZftb 
tf, (CH 3 0) 3 SiCH 2 CH 2 C (H) (X) C 
6 H 5 , (CH3O) 2 (CH 3 ) SiCH 2 CH 2 C 

(H) (X) C 6 H 5 , (CH3O) 3 Si (CH 2 ) 
2 C (H) (X) -C0 2 R. (CH3O) 2 (C 
H 3 ) Si (CH 2 ) 2 C (H) (X) -C0 2 R> 

(CH3O) 3 Si (CH 2 ) 3 C (H) (X) -CO 
2 R, (CH3O) 2 (CH 3 ) Si (CH 2 ) 3 C 

(H) (X) -CO z R, (CH3O) 3 Si (C 
H 2 ) 4 C (H) (X) -C0 2 R, (CH3O) 
2 (CH a ) Si (CH 2 ) 4 C (H) (X) -C0 2 
R, (CH3O) 3 Si (CH 2 ) 9 C (H) (X) - 
C0 2 R, (CH3O) 2 (CH 3 ) Si (CH 2 ) 9 
C (H) (X) -C0 2 R, (CH3O) 3 Si (CH 
2 ) 3 C (H) (X) -C 6 H 5X (CH3O) 2 (C 
H 3 ) Si (CH 2 ) 3 C (H) (X) -C 6 H 5 , 

(CH3O) 3 S i (CH 2 ) 4 C (H) (X) -C 6 
H 5 , (CH3O) 2 (CH 3 ) Si (CH 2 ) 4 C 

(H) (X) -C 6 H 5 , (±I2<D^IC*5^T, Xte 
Sfclia^ RttS«»l-2 0O7;v 
ry-^S, 75;^I) «**«fbti5o 

[0 0 5 4] ±Efc Kn^^SSrftoWa^^ay^ft 

HO- (CH 2 ) n -OC (O) C (H) (R) (X) 
Rtt**lR : J L *fcW:«*ftl-2 0©7^*A'*, 



i (R 9 ) 2 _ b (Y) b ] m -CH 2 
(X) -R 8 -R 5 (4) 

ry-/H, 79^1, nlii^2 0©IS) 

[0 0 5 5] ±IBT5yS«r«po*r«^nyy{b«, * 

H 2 N— (CH 2 ) n -OC (O) C (H) (R) 
(X) 

7 7M/H, nfil-20OlS) ±12 

[0 0 5 6] 
[ft 4] 



O 




R 



[0 0 5 7] (±8B<7>#5fcfc:te^T. Xftigiji, 
Stria*** Rtt*ailR^*fc««*ftl'-2 0<or 
/V^r/Vg, 7 5-/Vi, 77/^/^S> nttl^20O 

mm ^s*iH«jgsri^rt^2o£ji±w*rsfi^ft: 

[0 0 5 8] 
[ft 5] 



-10- 



ojn,p-X-CH 2 -C 6 H 4 -CH 2 -X 



CH 3 CH 3 CH3 CH 3 

o,m,p-X— CH-C 6 H 4 -CH— X o,ra.p- X—C-CM.—C X 

I I 
CH3 CH 3 

est*. CfiH4f*7xri,>& xiiigm mm. ^tzitB^m 



H H 

I I 
X— C— (CH 2 ) n -C X 

I I 

C0 2 R C0 2 R 



CH 3 CH 3 

X— C— (CH 2 ) n -C X 

I I 
C0 2 R C0 2 R 



H H 

I I 

X— C— (CH^n-C X 

I I 
COR COR 



CH 3 CH 3 

X— C— (CH 2 ) n -C X 

I I 
COR COR 



>\*-ji>g* nito -2 0 cam*. mmi mm. *fc\*a^m 



CH 3 CH 3 

X-CH 2 -C-CH 2 - X X-CH-C— CH-X X-C — C— C— X 
II I II I I II 1 

O CH 3 0 CH 3 CH 3 O CH 3 



CeH 5 C 6 H 5 
X-CH-(CH2) n -CH-X 



[0 0 5 9] 



lite] 
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■I 



J 



■v 



X— 



o o 

II II 

CH 2 -C-0-(CH2) n -0-C-CH 2 -X 



X— 



CH 3 O o CH 3 

CH-C-0-(CH2) n -0-C-CH— X 



CH 3 0 0 CH 3 

i ii if i 

X— C— C-0-(CH2) n -0-C-C X 

I I 

CH3 CH3 

nf*1 ~2 0 C7)m Xti&& ttzltBtm 



X CHg^C C CH2 X 

II II X— CH— C — C 

0 0 11 

0 c 

CH3 CHU 

1 1 

x— c — c — c— C X 

I II II I 

CH 3 0 O CH 3 

O O 
II II 
o.m,p- x-CH 2 -C-0-C 6 H 4 -0-C-CH 2 -X 

CH 3 O O CH 3 

o.m.p- X— CH-C-0-C 6 H 4 -0-C-CH— X 

CH 3 O O CH 3 

1 II II I 
o.m.p- X— C — C~0-C 6 H 4 -0-C-C X 

I I 

CH3 CH 3 

o.m.p- x— S0 2 -C 6 H 4 -S0 2 -X 



CH 3 
I 

CH— X 



mm. Uli £fc(ia 
[0 0 6 0] ts&j&s&tf 6>tta, rofi^&^rffli^ 

[0061] m&temtLx%^btiz>m&&mt£ftk 

tt, fMsJS-*, *{tSB-«e> a*{bf&-$3* -vryft 

try iM'Xtf l, l0-7xfyhnyy 

(2-7? y^fvio T^^yr^^BW 

fe!5, Sfefc#*L^Efimk N, N, N' , N* , 



-r (Ruci 2 (pph 3 ) 3 ) t>*Kt ur» 

g#(FeCl 2 (PPh 3 ) 2 ) , 2«t0^5/^r;K7) 
tr* h y 7x^/^7^ V^gfr (N i C 1 2 (PPh 

3 ) 2 ) , RXf. 2m<D~ytr;v<D)**Yyzf<f-;\'ib7s 

7 4>Wt (NiBr 2 (PBu 3 ) 2 ) t>, ttltl 
[0 0 6 2] «^tt«WB*fctt*B«>WH*-CtT 5 - 

S^3vl^-7VK Th7tKn 

*L#;—/i, y -7tis<;-;K 

/V— A\ n— ^vt^r/l^— /K t e r t -^f /V7 
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t**~ h y /k h y /^(D- h y ft 

< C^2 0 0 < CO«H-Cfr5w fc* s "C*, 9*U<li50 

ttffl, Cud) SrMiltffl^fcflfrocu 

(II) fc#U ifl»{k*»o-»»45^*^§B*6»J 

«OWISttffiSr^ffl-r*«fe-e*>* (Ma c r omo 1 
ecules 199 9, 3 2, 2 8 7 2#I) 0 

[0 0 6 3] e ^/^fi^ft (II) *>&1S 

[oo6 4] &m&tmm<D&w 

1 4»»**ta*«*M4> J f < ktiZlttbs 

- [S i (R 9 ) 2 _ b (Y) b O] 
) 

R 9 , R 10 tt, V^ftfcK*» 1-2 00)7 
0©77/^/H, (R* ) 3 S i O- (R* tt 

R' ttH— "C*)oT 1 bJ:< , ^ot^TW^) "CS 

$ti6hyt;^VP^S^U R 9 £fcttR 

fcoTt>J:<, Hfto-CV^TtiV^. attO, 1, 2, 
*fctt3t, bfiO, 1, £fcte2£^-f 0 ml* 

0~1 9cDgfre&3 0 fcfc'U a+mb^lt^: 

*o 

[0 0 6 8] ;(70*#fi?ttSJ: TkfWK 

[0069] jP7k»«ftts^7K»stt, i m<otr«< mm 



[0 0 6 5] ±«ail«tt*tt*td^*«fc*ft< fc t> 

fi-&»«:»5Si" «*«fett, 3-14068 

4R« 1*^4-5 54 4 ^¥6-2 1 1 9 

2 2#&««ic8B*£jh/r^<5 0 u^uwsferjxbo 

^ffi-rfeSco-C, #6*L8a^*tt, SKaMStfiBSSTtt: 
^*S*tS» J J L fl[5>*wffl[dS-»«c2»±i:*#<. 

*#i«K4a*v*5iH«*#L-o^a. ftoT, 

ffi^ar*as#*Lv\ 
[0 0 6 6] ^JSttWilEgog: 

tf^/^a^fr (inn ^ffi^w^g^¥^ur/> 
*< fctifi^at^-cfcao a^«joagfttt<o«^ 

^fe, l«±9#<#i-a^t*s#*U<, £9#;£L 
<tt¥*9UTl. 1-4. ofi, Sb^»*L<r±W 
5-2. 5{B-CfoS 0 ^TCwHb^tiSl: 

ovvcRWi-a. 
[0 0 6 7] y 

"S i (R 1 °) 3 -a (Y) a (5 

^^i-3{@co«giST^^-rsr tas-e#, (a +£ 

*365SR«tt^y/wS I t , ^2fl£Jl±»-&i-a4i'&Jc«:, t 

i/y^xt^i-a^RJK^ttifiKi^fca^ ^> 
2 0ffl»T-c*>arfcds»*Lv\ t<t, 

6 

-S i (R 1 ° ) 3 _ a (Y) a (6) 

«ttvy/u*3js, A¥*»*"c*>a«>-c#*u\ 

[0 0 7 0] 7/Vfr^/^g 

jRS;7t?asiia i {)<o-cfear.i:*s»*Lv\ 

H 2 C = C (R 1 1 ) - (7) 
(S^, R 1 1 tt**JR : F*>av>fi**» 1 - 2 0 co^ 

[00 7 11 -8S7l:*i^ R 1 1 tt*lRIR : T-*)a 

v^ttK«fti^2 0o«ft*»I-e*9, 

- (CH 2 ) n -CH 3 , -CH (CH a ) - (C 
H 2 ) n -CH 3 . -CH (CH 2 CH 3 ) - (C 
H 2 ) n -CH 3 , -CH (CH 2 CH 3 ) 2 , -C 
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(CH 3 ) 2 - (CH 2 ) n -CH 3 , -C (CH 3 ) 
(CH 2 CH 3 ) - (CH 2 ) n -CH 3 , -C 
6 H 5 x — C 6 H 5 (CH 3 ) N — C 6 H S (CH 3 ) 
2 , - (CH 2 ) n "C 6 H 5 , - (CH 2 ) n -C 6 
H 5 (CH 3 ) , - (CH 2 ) n -C 6 H 5 (CH 3 ) 

2 

[0 0 7 2] SbK, R£l*$*bfcl\&s, (I 
m^x/ute^ ai^/HB^ #-#*-h»§ 

[0073] r $ ys 

-NR ia a 

(R 1 2 tt***fctt***l~2 0OH(Dtil"C 
- (N R 1 2 3 ) + X- 

(r 1 2 \*±tztmc a x-\*ttT~*> 0 ) \z7F$ti 

[0 0 7 4] ±f5*W> R 1 2 tt***fcttjK*« i - 
ft7-2 0OT9/^/^«^*ff fen*, 2fi(^R 

[oo7 5] a^tt^^ - ft fRna»^ £ jrt 5 s 

ft, -jRS;8 : 

-OC (O) C (R 1 3 ) =CH 2 (8) 

R 1 3 ^7K^> *fctt, ft*# 1 ~ 2 0 OHB 

H 2 C = C (R 1 4 ) — R 1 5 -R x 
(5t*, R 1 4 te7kil£fcte7<^Vg£^U R 15 tt 
-C (O) O-, Sfcflo -, m-, p-7x^l/yl 
tr*U R ie ttB»8Bre\ *fc««*»l-20©2 

rtiv\ r 17 ****, *fcns»»i-2 0or/> 

««»6-2 0<OTy-/WS*fcttjR**7'- 



3t£ix1\ «X.tf, -H, -CH 3 . -CH 2 CH 3 , 
- (CH 2 ) n CH 3 (n!12~l 9tf)g$:£^-) , 
-C 6 H 5 , -CH 2 OH, -CN§^(f bfiZtiK 
#£L<f£-H, -CH 3 -C^ 0 

[0 0 7 6] <WfiBS»Aft>KT»C % ^W<D\f~J\« 
%m&& (II) ^O'&lfiSiiAftfcov^rRWrS 

[0077] *«tti/y/us**ft< HiWtse 
«r^*< 1 1> i ffl*i-s t^/^m^fr^ffittv y n* 

#fiETI-#lDS*a*ft, (B) **X*4>fc<fct>l 

5{b^*rRJS**5#8u (C) 

*5*ife, (D) tf^/^S^fr* 

> y A'X £ ft # / = ^ #1" S ft SrRjfc * 
[0 0 7 8] (A) <D;*ft^ffl^5T/i'^~/i'£fc4>ft 

(A- a) y v^^yufi^tcj; (9 tr~/i^fi£ft££fi&1- 

6 -C (R 1 7 ) =CH 2 (9) 

[0 0 7 9] (A-b) y t^^^#;wa^c:J:9 tf 

ffi&<D* S ^-(DgJ&feT&l^ 5 -^-y- 

1, 7-^-^^^>, 1, 9 -x^^^ft 

(A-c) KKttOi5v^*-^oy^S: / >4< t 
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[0 0 8 0] (A-d) V^^-^nyy** 

M^C^ (R 1 8 ) (R 1 9 ) -R 2 ° 
R 17 H±SBJC[^C, R 1 3 x R ie Ht^(C 

-iowr;v^s, ^fcn^^^/^s^-to r 2 ° 

Sr^i") R 18 , R 1 9 <£>flrPK3IS£ Lttt, -CO 
2 R, -C (O) RiSitf-CNOfllagSrW-rSt)^ 

[0 0 8 1] (A-e) SSft^V^^-^ny^ 



-c (r 1 7 ) =CH 2 (1 0) 

[0 0 8 2] (A-f) SJStt^ffiV^*-^ny>' 

$a (l l) S>*i^tt (i 2) tc^Sft** 5ftT/u4r 



H~C = C (R 1 7 ) -R 2 1 -0"~M 



2 1 



(1 1) 



H 2 C = C (R ) — R — C (O) 

R 17 , M + tt±BK:lBto R a2 rrt«*S 
£\ *fc»*R*«l-2 0©2i©*l|l-eiiHJ:O 

[0 0 8 3] ±»©SJ£tt©«V^*-^ny^3e-&S: 

t i «#•*-* strs& 

[0 0 8 4] *fcT^=/vSSr^3S< it 

f ~^s£#ft, zK»s*d>fc < 1 * 1 «*1-* tf- 

(A-g) -fhy h*s/Koi54«**rff«S 
*, MKT 9A'to&51tTA'4r=iA'&eilr'**?>iKfo 
fcStf**«*fe 

(A-h) T !l/Wy^n-h§07;v^S^ 

(a- i) y^py Koj;5 4r/Hr 

h- [s i (r 9 ) 2 _ b (Y) b o] , 

1 3) 

{a*> R 9 > R 10 te> v^i"*tt>«*«i-2 0or 

0 07 7^^1, (R' ) 3 SiO- (R' \* 

«*»i^2ooitfOjR{k**Xt?*or, 3<®o 

£*1* h y */U#/i/P*v-g£^U R 9 *fcteR 

1 0 ^2^±#£i-£<J:# > ^^^lll^--CfeoT^ 



(at, r 1 7 x M-*-wt±ei:iiac 0 R 2± \mm&i 

- 2 0 <D 2 ffi^*«S"e 1 (@«±603i— r/wje^Sr'&A/ 

-c^rti^) 

O - !^ (12) 
K/££***ffio 

(A-j) r^])/vm^<Dr/^^m^^/^ym 

*»*«t(0#fiETHSJESS*5*ife ; «#*tfML*o 

[0 0 8 5] *36M-ett (A-a) (A-b) CD£5& 
*£*>b (A-b) (D*te36SSfe^#*U\ fcfc&<D 

^a^o/Na y a r. t tii J; 9 ta-Jt-A'S 

ib^^/u-S^ffi) K«k9»** *»fcSfctt©*^« 



(A-f) o*ffi^Se>l:ff*U>, 

[0 0 8 6] ^fc, SK«tt^y^XSrW-f<5t Kni/? 

■i-i, -«ai 3-c^$ti5^w 5 0»j^^tiao 

a -S i (R 10 ) 3 -a CY) a ( 

ttSSr^L, Y^2<@«±#ffi-rai:# ; etLe>^^-"C 
*>ottJ:<, ^*o-CV^T 1 b<tV^ 0 attO, 1, 2, 
*fctt3Sr, *fc, b«:0, 1, *fctt2Sr^. mtt 
0-1 9COE$:Tfo5o ^cfcU a+mb^ltM: 

[0 0 8 7] rttbt Ko*>?>'{b'&4b©+"C'b* 
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HBW1 4 

H-S i (R 1 ° ) 3 -a (Y) a (14) 

(st, r 1c \ y, attfrtB^raw -c^snssw 

[0 0 8 8] ±BO««tti/y/u»*:#+at 

tete-Jruy j^W, 6& (o) -*J\f-tv<rY7* 

H 2 C = C (R 1 4 ) -R 1 5 -R 1 6 - 
(5£f\ R 14 , R 1 5 x R 10 tt±BKnC) 

[0090] 4*3, -5>^t^a-&tt^r/^-/vSi 



RhCl (PPh 3 ) o, RhCl 



RuC l 

3 , PdC l 



3 ' 

3 , IrCl 3 , F e C l 3 , A l C 



H 2 O, N i C l 



2 » 



T i C l 



3 * 
l 

[0 0 8 9] (B) *5*tf (A-g) - (A-j) 



[0091] (B-b) y if^7S«^at*fcJ;5 tr 

~^££ft£3*f a^K, m*^*>IWJI*>8^tt 

(B-c) «itf»||3p5-2 6 2 8 0 8{C^$tia* 

$g£;£# ]) 7s>vy 4 K<0* 5 £«9fffi! 

M + C~ (R 1 8 ) (R 1 9 ) -R 2 ° 
Wt, R 18 > R 1 9 , R 2< \ ttiElcPli:) 
R 1 8 , R 1 9 <DS^R3I££ -CO z R, - 

C (O) R*±tf-CN(0«3t**1-5t>O*W^* 

[0 0 9 4] (B-h) Efctt^K^JK*-/Nnyv|S 

*&*j>4< fc b i ffl**ra tf^5Rs^*tc, 

[0 0 9 5] (B - i) KJfctt<0H^R*-/Nnyvjft 

*£'>4< £ b 1 (@*i-a tfn/i^fi*ftlc, #J;ttf- 
AStfSi 7*SVH41 8 fc^SftS* 5 4*****1-8 

HO-R 2 1 -0~M + (1 7) 

rat, R'^iWitiiaMi:) 



HO-R 2 2 -C (O) 0~M 



(1 8) 



(St, r 2 2 isj:tm + tt«riaiciaw 

[0 0 9 6] (B-j) 9 tfv^9^*A^«*KJ:0^ 



«6-whv*6*ii***4< tt i §rtrt-a * -^aa* 

(B-a) 9^*^**151*9 ^-A'3Rfi*#**jS1- 
OH (15) 

(B-d) #Rtf4#§f!¥6 -2 3 9 9 1 2, #§fl¥8- 

2 8 3 3 1 0^^:*Si^8i:5 4ia*ft^K*«>8v^tt*» 

[0 0 9 2] (B-e) eHx.fl»ll¥6-l 16312 
(B-f ) fi«x.tf»H 3 P4-l 3 2 7 0 6 4£H3*iFiX 

8 J: 3 K**oj«v^K*-/Nnyytt*t* 

ft < t fc i «k:*i-8 tf^/^fi^ft^^Ma y v^jp* 

fc 8 v ^ tt*Hft*£*fl:*fc ts^^ar^j; 
9, *HK:*»*S:*A"r8*ffi. 
[0 0 9 3] (B-g) RJ«ttOi«V^*-^ciyyJS 

-&*'>ft < 1 b 1 ffl*1"S ^/v^fi^i-, 1 
6 ivi^ff btta «fc 5 ft*KSSr*"f83c3£{l:*/w<^^ 
y«rKiSS*r^ny^S:tt«-r8*& 
-OH (16) 

* #1- a <t*^ *kjs£; s * a ^fe, 
i 9K*stb8<b**»#*rf fens. 

H 2 C = C (R 1 4 ) -R 21 -OH (19) 

a 0 ) 

_b!2-«5U 9fcS%SJx8ft**fcL"ttt»fc»tSii 
A*3»**"C*>8fcv^5-fc*»b, 10-*y 
xiry — /w, 5 -^^rt/-;K T U ^a-zPOj; 

[0 0 9 7] **Wett (B-a) - (B-e) &tf 
(B-j) o*5 4*Mlt*Ar83WfcK^nyv# 

*9**-C*>8^6 (B-b) w***Se>lcff*L 
[0 0 9 8] RfSttOiBv^*-/Nnyy|S*Sr^4< 

<b t i f@^r-r a tr^/^a^co^a y v a c 
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xhZ&frb (B-i) 

[0099] *fc, -^t^««tt^y^si:-f 

H 2 C = C (R 1 4 ) — R 1 5 — R 
-S i (R 1 ° ) 3 _ a (Y) a 
R 9 , R 1 °, R 14 > R 1 5 > Y, a. b. 

~ 2 0 <D 2 iOfilt* 1 B^±(0^—T/^^^A, 
X^X^^\ ) -^^^fi^cor/^^S^:^ 

[oioi] (d) <Dmm&w&m-em^t>tiz>. &m 

M + C^ (R 1 8 ) (R 1 9 ) -R 
(R 9 ) 2 _ b (Y) b O] m -S 
R 9 , R 1 <\ R 18 , R 19 >Y. a, b, 

-10(02 flB0>#«£-e 1 m$k±<D*-T/i't£&$:'$Aj 

"C^Tfc,fcV\ R 25 tl7K^, *fcf*R*#l-l 0(D 

7 ) R 1 8 , R 1 9 OS 

■T-RSIlii UTtt, -co 2 R, -C (O) Rjsitf- 

[0 10 3] ^aKfrfg 

(1) ^-yu**/^-Sry trv^y^^fi^ffi^J: 

(2) get siStt^tis t^f-u >&*mimzm: 

[0 10 4] 7 g S& 

7 5 / as«r^*< fc 1 1 o±P*ffi^W1"5 br^/i/»fi 

So 

(1) /NnyyS«r^ft<4:t)lo±«*«fc*i-atr 

(2) *«/Nnyyi, TS/Ka#{fc£**rfll^T7 



[oioo] (c) o*fe-cfflv^-#^*fcfi£tttf> 

tt, h*S/^9/i/^ntr/u (^^) 7^y 

u-K ^Tvi/S?* h^U/^o^ (^^) 7* 

If <bftS 0 

23 -tSi (R 9 ) 2 _ b (Y) b O] m 
(20) 

-1 4 0 6 8, ^4-5 54 4 41:^^^, 3&8 
[0 10 2] (E) <D*jfet?fflV^btuS, ±»<^SlStt 

ff bti5 0 

2 4 -C (H) (R 2 5 ) -CH 2 - [S i 
i (R 1 °) 3 -a (Y) a (21) 

-0-R 26 -NR 12 2 (2 2) 

A/T?* ^X t X V 1 - 2 0 CO 2 fficoWSS 

R 1 2 tl7K^*fc»lK^l-2 0CDl«<O 

[0 1 0 5] ±IB-«a;2 2^*5V^, R 26 (il<®^ 
~2 0(07/^U^S N K^»6~2 0CO7y — 



-C 6 H 4 -R 2 7 - 



2 T 



-C (O) — R 2 8 — 

R 28 te, KSse^ifcttifiKi^-T 1 /!- 

^X^^r/usg^^/u-cv^-c t> J: v^&Sft l - 1 

9©2«0*r»S4:*i". ) *#*LV\ 
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[0 10 6] fcr=/^m^*©*H^nyvS:Klft-t-S 
HO-R 26 -NR 1 2 2 (2 3) 

5, 2<®?>R 1 2 ttBlvMJ:B--Ct>J:<*ft 
[o l o 7] ±ib— jRS;2 3ic*5v^r, R 28 riifla 

_h co^c - r /uJB X te^ ;* r / £ ^ A/ 1? v * T t J: v > 
S*8ti-2 0O2«©tiS"e*?, l 

-C 6 H 4 -R 2 7 - 

(St*. C 6 H 4 li7xxuyg, R 27 te, 
-C (O) -R 2 8 - 

JB^Xfi^^x/u^^A/T-v^t ±v^*» 1 - 1 
9<0 2ffi<D*T«£S:*-r) ^iSSttSTSyfitS; tf# 

o, m, p-7;/7i;-7V; o, m, p-NH 
2 -C 6 H 4 -C0 2 H; ?D Ty~y, T^y 

[0 10 8] T$ymk**i/T~*y%$r^ft'o{k<fr 

M + 0"-R 26 -NR 1 2 2 (2 4) 

/HS^Sr^Az-Ct^rfc <tv^*ftl~2 O<0 2ffi<B*rM 
SSr^-fo R 1 2 tt7K»*fcfi«*ftl-2 0^)1» 
9. 2{@tf)R 1 2 te£W::|!i]---T?t> ±<*ft 

[0 10 9] ±|B-jRS:2 4lC*5V>r, M + «\ 

v^LTii, y^*A-f;*->\ *?-hy ^a^v, #y 



y y rh7/f^7y^^^A^ty, v^y^vuf^y 

[0 110] ±tZ<DT $ / mt**i/T 

M + 0""C 6 H 4 -R 27 -NR 1 2 2 (25) 
M' h O~-C (O) -R 28 -NR 1 2 2 (2 6) 

fcf* 1 flK±<D3i— •r/H|g^tt3i^7 L /MS'&*r^A/-e 

^Az-CV^fci^KSfftl — l 9O2«(0#«aSr* 
■fo R 1 2 tt***fctt»*»l-2 O01»fiS 

2<@(^r 1 2 nsv^(c^^--e^J:<s^o-cv^ 

[0111] — «SC2 4 — 2 6 \Z^£tl%jr*i'T~* 

h*fh\ #y ?Ay h*^h\ y^ 

*Ay h^>K> ^-hy ^A^h^v/K, #y ?A:nh 

=^>h\ yf^Axh^K, ^hy tert- 
yh^K, ^y *A-t e r t-^b^fK* 

hy^A, ^K^y^A, mwtvw*. 
y ^ a, jmit-r v v i?a, *»fk* y ^>a v 

hy^A, TK^ib^y^A, y^vuy^A, ^/uy 

^^A, n-^/wy^^A, ter t-^f/Hif!) 

a, y?$A*Myyti tvwr ^ k, y^^A^^-y-y 

Wlli/il^^ ±lBStfK^C#LT, 0. 5-5^ 
1:, #*L<«:0. 8-1. 2Si-Cfe^ 0 
[0 112] ±IBfrB#fc±iaiaS«rSi«:$**Blcffl 

y^y-/K 7"u/^y— /K ^V/a/V 

-vK n—'ff-A'TA'a—A'y t e r t-^^^T^zi 

^ h y /k ^yy- h y /^o= h y fvmm, ; 
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tt; ^^vMvi'AT ^ h\ ^y^vuT-tr hr^: m?<o 
[0113] M^^u^r^^e^^A^^-^-cfe^^^ 

^!>A/N7>f Kfc L"Cf*. fF^wy^>)^ 

[0 114] fi^»*«/^oyv^ll*Sl£^cfflv^6i^ 

rF7t Kn^^v^O^— 7"/^^jK ; &{ty^ 

<0*hV5M8JSE; ^^y-^K yn/V- 

A\ y^n/V-/K n -zf^-J^T^^— ;K ter 

h y /k t 9 ^*^ h y /k ^is*/— h y /^o^ h y 
afftto — 1 5 o < CT?tT5^i:^"e*a* r^y 

1-1. 2Sfr?*>3. 

[0 115] *RH*R«S:Joai-*fc»lJ:, R«iR^ 

HO-R 31 -OC (O) C (R 13 ) 

(St. r 13 «tK^> ifcfi, Rlti-2 0otl 

g£S-fo R 3 1 lt^^»2-2 0CO2fficD^S^ 

[0119] ±e®<0#ftfco^TR9ii-a. 

#i v -«S2 8^£;ft,5{fc^£ORiSi;:J:£;fc 

-CR 29 R 3 °X (27) 
0£t, R 29 , R 3 °{2, bf~/W^/^-tf)Jc?-u 
ytt*ffi*SKJg^Lfc8« Xtt, ffiR v Jt*, Xtt, 

3***«1\ ) 

M + -OC (O) C (R 13 ) =CH 2 (28) 



/wrs>\ h y xf ;u7 ; hj^r^y»©r 
^ f ;i/i?xf uy hi r $ y^ro^y 7 ^; y ; try s> 
aniftKJS^ffl v> e>n a r ^ y S£*fc£*©r ? y s 

LTil, ^V^/^^rv^^yWTK^^S. ter t-^h 

[one] m&&<Dmm-j%m-m&&$:%-rzm 
*%w<nm^ft (in \cm&&<nfcm-mm-m&& 

«r*rr sfk^ft-cask-r a - * e * 9 

-CR 29 R 3 °X (27) 

(St> R 2 9 > r 30 is, t^/u^^y^-o^^u 

vtt^ftftafc»^Lfcs. xn, tut, xr±, 

M + -OC (O) C (R 13 ) =CH 2 (28) 

[0 117] ®*»KSr*-rs^^*fi^fft, 

XC (O) C (R 1 3 ) =CH 2 (2 9) 
(St, R 13 te7K3f> KiSl-2 0<Ot« 

[0 118] (a>*»S**i-S^-/^3Rfi^ff«-, ^ 

= CH 2 (30) 

(St, R 13 ^7Km, S*ftl-2 0<Dt* 

g£^t-fo M^^r^y^s, ^fci^4^r>'^^'> 

[0 12 0] -8W2 7t**$iiS*jSS«36Sr#1-*br 

LTtf=/^^y^-^m^i-5*fe, fc6v^^l, 

Anyyft^ft«:iiMffli: LTfx^^y-7-^ 

So 

[0 12 1] -»*2 8-C*Sixaft-&*i 



-19- 



H, CH 3 , — CH 2 CH3» (CH 2) n CH 3 
(ntt2-190lSS:«t) , -C 6 H 5 , -CH 2 
OH, -CN, ItWmffbfl* »*L<tt-H, -CH 

T^-frA-ftf-v, hy^^Kx^^rv^e-^A 

y*A-f*:<\ # y ^a^^-c^s, -jik2 8^ 

LT, »*l<fii-5ai, 3E^jf*L<tti. 0- 

[0 12 2] ±E©<0*jfe{Cov>TRMt*S 0 

H 2 C = C (R 3 2 ) -R 33 -R 3 
(5$«K R 3 2 ttS*« 1-20 fell 

rt>iv\ R 33 f*-c (o) o- (^^r/i^S) ^ * 

fctto-, m-t>L< llp-7x^l/yS^t 0 R 

-efcSo ) 

»BfJSo*y^— ofilSI»T«K, S2co^yv-£L 

[0126] (b) y iryy^a^atefcj:!) tr-^ 

WfcHEStbfcv^ -j&i£3 2l;:*£;h,*{fr&4MiW 

M+C" (R 3 6 ) (R 3 7 ) -R 3 

£tfR 3 7 fit t>ic*/u/^*vc-«rft*ft-ra«^ 



XC (O) C (R 1 3 ) =CH 2 (2 9) 

[0 12 3] -jRS; 2 9-C*S*t5{k^ftt LTf±«K: 

H> CH 3^ CH 2 CH 3 , (CH 2 ) n CH 3 
(211*2-1 9 0lt?:it) > -C 6 H 5 , -CH 2 
OH, -CN, »**H r bti, $?£L<te-H, -CH 
3 XhZ> 0 

[0124] *Rfc£«\ ^L< tfn 

*:«-&i-S**fcJ:9«5t*h** s , ff*L<tt«lft 

[0125] (a) y fcTV>/7^*^a^{CiD tr^/w 

offr&«*:» 2OT7v-t L-CSJCS*8^ft, 

4 - OH (31) 

H 2 C = C (R 3 2 ) -R 35 -OH (32) 

R 3 2 ^±^Ufct^iP«-Cfe5 0 R a5 tt 

2 0©2i<OtiS«:*t o ) ±E-«*3 2lr«*Ji 
[0 12 7] (c) 4#M¥4- 1 3 2 7 0 6*&4R&? 

(d) JKT-|Wi5^*/i'B*fcJ:5»b#t«-«a;2 7 

-jRS:3 3l^lf 5>tb5J:5 

5 - OH (33) 

•To R 3 e *5J:tfR 3 7 o«^K3l*i: LTte x -co 

2 R (SCSI'S) , -C (O) R (^hg) , -CO 
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N (R 2 ) (T^KS) , -COSR (ftx^f^ 
S) . -CN , "N0 2 (^bng) « 

tf*tf&*LS. ■«SRI4K«»l-2 0©r^ 

m. ft*S6 - 2 o <or y -^S4fcl4R*» 7-20 

a7 fcLT»±. -C0 2 R, -C (O) R*3«fctf-CN 
[0 12 8] (e) B^»«l9^*^«*lwJ:0#b*l 

(f) fi^tt*«Stf>^py>\ jff*L<tt-lRS2 7-C 

HO-R 31 -OC (O) C (R 1 3 ) 
*«r«"To R 3 1 ttS*»2 - 2 0 <D 2iO|riiS:* 

•To ) -«s;3 6x+mzih%ik&yobvx\*mmfcis 

CH 3 , -CH 2 CH 3 , - (CH 2 ) n CH 3 (ntt 
2-19^)iMft) , -C 6 H 5 , -CH 2 OH, 
-CN, #*L<J*-H, -CHg-C* 

[0131] ^y^T^-hft^wi WKiifijssft 

Ui/y^y^-h, i, 5-t7^uy^yi/ 
h/W u-y s^f y->r^- K zKSWfc^-t'y w 

sMys/r*— K -fy*py^yv7*-h*<o>f 
■csSo y^r^-hSrffifflbrtflf^ 
^y^ym- f ufti^>r ys/r 

[0 13 2] <<«<bttl^4fc>>*»WO«ftttliJ* 



H0-R 3B -0"M + (34) 

So ) 

HO-R 35 -C (O) 0~M + (35) 

So ) 

[0 12 9] (a) - (b) <OJ:5 4*»S 

#±DSfiT?*5to& (b) 0*fedS$fetCff*L 
v\ U-fc (c) - (f) oj;5iR*-/>o^a^ 
*4 < i 1 1 filrt5 p y y «:« ft 

S-e*>SjS^e> (f) o#fe#3fefc:#*Li\ 
[0 13 0] ±e®<o*feicov>rRM-i-*o 

= CH 2 (36) 

[0133] <m\M&-wm> 

vi/- K i^t^f yt^f ^ 

Y\ i^zfT^^m^^Y^<D4m(0^^it^m ; 
^f-/w»«B. -J-^vlMB. ^f7'JyM^2» 

T-t YT~tY-— ^y/nW^;^!)^ 
jvzi^hsy- YyT-t^/ur-t Y~f*— K f^yrh7 
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DA^^r;y, ^y^wrsv, ^^)vr%j-f 

SV, — v?7x^7^^y, 2, 4, 6 

- h y * (v 5 ^ ^7 ^ 7 ^ fviO 7 y — ^e/V'* 

1, 8-^TlPbV*n (5, 4, 0) 

[)yf-fey-7 (dbu) §o7^M^ft, &£i> 
5 4T 5 v3Rf b&» t #«ffift<&fe t (DKfcVolo X 1MB 

*mxvT$ kjmr ;i§*jo^yr $^i*#*$/ft^ 

7>> N- (fl-TS/^fyl') T$/7xi\*W?As 

[0 13 4] rixfcott&il, *ift"effifflLrtJ:<, 

«tt*>!>A'*S:4>ft< i 4> 1 ttfpf* fc^/i^fi^ft 
(II) lOOgfl (MS, STFRi:) CTLTO. 1 
~2 0«S£##*L<* 1-1 0S#Ht-#£l>\, 

i/7/ -A* r 5:70 5 1 8Mb 

[0 13 5] *38M©*ftffiBricft^*3V^"Ctt, H8^« 

R 5 1 3 S i O- [Si (R 5 1 ) 



R 49 a Si (OR 50 ) 4 _ a (37) 
£<blC. allO, 1, 2. 3OV^"f*td^-e*>5 0 ) Vtf 

* Fm^, y^—frit^f-su* b**si/y s s, *J 
7x^;^ h^r^>7^ ^7x^;l/^xhdrv^i/7 
hy7*=;M h^'>7y»©-«a (l) 4*0 

fc»Klftt>#*LV\ 

[0136] ztDtrj mit^com^m^ mm*s y ) 

/uSS:*ft< kt>iiB*ri-*^=-^*«^# (11)1 

0 OgflKtt LT0. 0 1-2 0&g&J&S#£L<, 0. 

1 - l 0 «S#3EK:#* U \ 4r-f *ft£*<BE-&*a s - 

[0 13 7] TVWfr^gcp^ 

l/^, fc b**is])^&$Git£yoZffl\:Mb U t Ko 



[S i (R ) (R 53 ) O] 
SiO- [Si (R 



HR 



5 1 



5 1 



2 0] .-[Si (H) (R s 2 ) O] b - 

-S i R 5 1 3 (3 8) 

) 9 0] -[Si (H) (R 5 2 ) O] b 



- [S i (R 5 2 ) (R 5 3 ) O] 
(5t*K R 5 1 *3itfR B 2 flR*»l-6©7;^ 



-S i R 



5 1 



H 



(3 9) 



& R B 3 tt^*«l~l O<07 

^^/i/S4fctt7 7/^^SSr^-t- 0 attO^a^lO 
0, btt2Sb^l0 0, cttO^cSl OOSrjRfcl" 
) 

[0 13 8] 
[ft 7] 



R 
I 



54 



H 

I 



^56 

1 



(^i0) d -(Si0) e -(Si0) t 

D 54 rSS R 55 



(40) 

(CHJ 3 SiO- [Si (H) 



[0139] R 5 4 *5£tfR s 5 tt^ftl- 

6 ©TATA'S* R Be ««*«: 
1-1 0^T/^^X*fcltr 9^/^**^+0 dtt 
0^d^8, ett2^e^l0, ffl0^f^8C0S^ 
5r^L v a»o3£d + e+ f£10 *r«Sfci- 0 ) ^^ft 

[0 14 0] :Hf)WM^tt2SW^L 

(CH 3 ) O] g - [Si (C 6 H 5 ) 2 0 
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] h -Si (CH 3 ) 3 (4 1) 
(CH 3 ) 3 S i O- [Si (H) 
2 C (H) (R 5 7 ) C 6 H 5 } O] 

g^lOO, hJSO^h^ 1 0 OOtt»Sr*1- 0 C 6 H 

[0141] 
[ft 8] 



H C5H5 
($jiO) r (Si<p), - 
CH 3 CeH 5 



(43) 



H CH 3 

<SiO) r (SKp)j 
CH 3 



Ch^CHCgH 

o57 



R 



(44) 



[0 14 2] R e7 tt**x ^fctt^^S* 

+ j S 1 0 1 JHfctl»«r*t. C 6 H B fl7*^S 

) 

uses; 3 8 a» e> 4 4 s ixs t Kn y /umttit&h 



(CH 3 ) O] B - [S i (CH 3 ) (CH 
h -S i (CH 3 ) 3 < 4 2 ) 

if, 1, 4-^^^^V, 1, 5— MMKfcnV, 
1, 6 —s^i/xy, 1, 1, 8 

1, 9—9**S>3iV*©«ft***fc* 
ft, O, O' -^r!l/Hf^7sy-A'A, 3, 3' - 

v>T U ;u f ^ 7 a: y -;i/A?(Ox-r;v^ft^#i, 

hy^yx— k y- y?t y/^t°n^ y-r— hs?^* 
[0143] ±ia-j»s:3 8a»e>4 4tc^LfciB*Jft<D 

fc$/n*f-V<D|fc*<0L^-r$, SfclCtt (I) 

[0 14 4] 
[ft 9] 



H v CH 3 



I ,CH 3 

j5i _ w 



H V CH 3 
?-(SiO) n - 



H CH 3 

V 3 



r(osi)„-q 




H CH 3 

V 

r<osi)„-q 



H CH 3 

V 3 



-(OSi) n -0, 



H CH 3 

V 3 



H 3 c' I 




H V CH 3 



. 9-(SiO) n 




H CH 3 

? ? 0-(SiO) n - 



(n 1*2 -4 



[0 14 5] fi^{*:iB!ft*J«:tt«0«^jB^5C 
fc#-e*S#, fflfttt©ffid>6, T^/i'iifc Kn 

l<, $e>£* 2. 5-0. 4-e*>art*«ic»*u 



*3Mfl^/h£VSKft»LjW&fc;h/F > 0. 2«k 

[0 14 6] fi£fti«ft#Ji<0«ftKJCtt, 2$#£ 
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[0 14 7] 7^*^IB*&»lfcUXtt«FlCR«$ni", 

«itf, ^-t-^/W^K> 2, 5-^*- 

2, 5-v^fvV--2, 5-3? (t -^/U^A** 
i/) S^SA'^A'rt-^S'K, t-^ 

A* * A^<A;t* b\ a , a ' -If* ( t - ^f-A"< 
A**S/) 4 Vfv Vfr'iWWt o ft^TA*A"< 

/^A^A^^K, m-^Pn^A^**^ 
h\ 2, 4-^^ BB^y^A^^VK, 9£n 

4^/u**3/y*-**-h, 1, l-SMt-:/?-A 

^A***") S/£n*^M7">\ 1, 1—3? (t-r/fvU 
^A**^) -3, 3, 5 — h !M f-A3^ p^^rf*^ 

5 &^a^ *^*-a^£W6 - £ *o 

it, Ifk6M^7/V3- A, 7/Vft K N ^rVvmh 

<Di8fts e& (o) -3>if~A 

*K^(0*j«(0«!lfcL-Ctt, RhCl (PPh 3 ) 3 , 
RhCl 3 , RuC 1 3 , I r C 1 3 , F e C 1 3 , A 
1 C 1 3 , P d C 1 2 • H 2 O, N i C 1 2 i TiCl 

tt«Flc»JRtt*i^s, tf-A^fi^ft (II) CDTA<Sr 
^Ilmo ll:»U — 10~ 8 mol CO® 

ffl-effl^3<oa s ft<* »ti<ttio- 3 -io- 6 m 

o 1 <DHSmxR^Z><D&£y<\ 10" 8 moU*J*4 
i*fcafc#+5NtfWrbftv\ *fct Kni/yyWkJSKt 

[0 14 9] «ftlttfcov^rttWKIBIRH:4v^ % - 
1^1:0^200^ ^Kfi30t-i sot, $ 

[0 15 0] 



[0151] T^Sgi^; 

»**1^«:2«iK±#i-«ft^ft«:mb«li bTJfli* 

a r tic £9, *&-icafM-*. mtmnMrftWk br 

i#^*tc2{@^±c^y3/T*-hg£ 

*-t a#«>f y^r*-Kfc-fl*» ^^n-/wb^ 7 s 

[0 15 2] a:tf*Vg<P»fr 

SfKT^l ; ; * y T ^ K ; 5 

;u3-k^!?ai, byru^^^^AS, hyr 

y A-t? u^^A^o* • %ftmmmmtf%^bt% 
[oi5 3] m^&nfcm-fc%-M^(DWr£ 

-caflrf-st>4\ &aiMi, jR"eaft-rat>©***f & 

[0 15 4] «T^B*W^-*i6)C)*«S^o^rR 
^-Rtf/Xtt* y ^-^aSBSDffilSr^ffl bT tfll 

toftv^ E*tt©*/^-Xtf/XM:*y br 

tt, 9^*AS^tt^SSrl*o*/-e-&tJ t /Xtt*y 
-If^/vtfo y K^S> TV yyvr^ KS, 

S % tr^w^h^S, Wbif=A'*»#*tf r 6hS. ft 
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«r«fOt©3&s#*Lv> 0 T~*>'m&&<Dmbl>Xtt., [0 157] 

[0 15 5] ±.m<n*;-*-<DMc&Mb bri*. 

Tfi, r*y/mn-:7*7K r^y 

[0 15 6] 

Hfci 0] 

o 

II, . 

H 2 C=CH-C— ^OCH 2 CH 2 -^-OCH 2 — C C 4 H 9 

C 2 H 5 

o 

H 2 C=CH-C— ^OCH 2 CH 2 -j^OC 2 H 5 



o 



H 2 C=CH-C— (-OCH 2 CH 2 -)^-0— 



H 2 C=CH-C^OCH 2 CH 2 -)^0^ 



H 2 C=CH-C— (-OCH 2 CH 2 -)^-0— £ ) C 9 H, 9 



H 2 C=CH-C^OCH 2 CH 2 ^0-H^jK-^^ 
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H 2 C=CH-C — OCH 2 CH 2 0 [-C— ^CH 2 7^°7^~ H 



CH 3 O 



H 2 C=C — C — OCH 2 CH 2 0 {-C— (cH 2 -)^0^-H 



o o 

"_L _i J'_L 



— CH S 




H 

H 9 C=C — C — 0 — CH 5 



II 




h „ r~\ 

H 2 C=C — C — N 0 



[0158] 



H 

HoC=C C N 




[ft 1 2 ] 
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< 3 



H 2 C=CH-C— OCH 2 CH 2 0 




H 2 C=CH-C— O 




O 

II 

H 9 C=CH-C— 



CH 3 0 

H 2 C=C— C— OCH 2 CH 2 — NCO 



0 

II 

H 2 C=CH-C— 



OCH 2 4CH 2 )^CH— CH-(CH 2 ^-CH 3 



[0 15 9] 



O 



H 2 C=CH-C— NHCH 2 - 



,CH 3 

>— 0-CH 2 -CH — CH 2 

r V 

CH 3 
lit 1 3 ] 
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CH 3 0 O 

I II II 
H 2 C=C— C— OCH 2 CH 2 0 C 



-tx' 



II 



) 



o o 

II II 

H 2 C=CH-C— OCH 2 CH 2 0 — C— 



II 

o 
o 

II 

CH=CH-C— OH 



H,C= 



CH 3 0 

c— c— och 2 — 



H 2 C=CH-C^OCH 2 CH 2 )-0— £ ^— Br 



CH3O 
I II 

H 2 C=C— C— 0^, /) 



10 1 6 0] 
Ut 1 4 ] 



0 
II 

c 



H 2 C=C— C— OCH 2 CH 2 -(CF 2 CF 2 )jpF 



C C OCH2CH2 CgH-j7 

[0 1 6 1 ] Xf-UyZk^r/-?— t UTte^f-U^ a 

XteT ? U /KT ^ b\ N, N-i^^T^ y^7^ K 

^y *y h-zU/Ky-^rf-y y K^*** y K 

hy* (t Kn^^xf^) -fyfrjcu— h#y^* 



1, l-^fyv) -S-xf/^-s-T^yn^/l't 
*So**'A'-l f rF77'n ; e^7 

^/h^xx/uf/^r'f K^>^^ y u-f, y 
fhyxf uy^yn^r^yiz-h, 1, 9-y 

[0 1 6 2] *y =Tt— t t^7x/-/UAl 

y hfi§(Dx^^V7^ yi/-«« 

IB, cooHStttx^yr^ y — h^«ig, #y 
a— a- (^yfh7^f^y2-/K ^^uv^y 

n-z^T^tfy^^yx^T 1 /^^^ £ 
^y^-;K ^Kyxf l/yj/y^-zK #y*— 

ti^ym-h (hyi/y^y^-h, ^y 
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(y^) T*9W— h ItKn^xfyp (y 
*) r^U U— K b Kn^f^yntVV (y*) r^y 
t Kn^i/^/p (y *) y K 

btifttisf^Ttvi'-hmffim. iiia^y^-Mc 
II, ^y^^r/ur^ y v%®m%f&mft>tiz> 0 

[0163] y^wtBttssrW-ra^y^- 

^tf/Xte^ y ^-<D»¥*&3HF*±, 2 0 0 0 £TF 
■e*>-5r^35S#4L<, 1 0 00KT"Cib5:i^ ft 

ltwu uv Wi4^stt^;u^(as : 
[0164] *5swic:fflv^e>jxa3ti:^Bi*&»JiL"Ctt 

ry^7^y^ b y 7x^r ^ >\ ;k 

y=y, z--fn^r-tYy^yy, 4-ry /uy±h 

/7xyy > 4-* t ?-;i"<yyy*sy > 
y</y=c/y s 4, 4 -^h^i/^y^xyy, 

4-^nn-4' -^v ? ;^yy7x/y % 3-^n 
o^r-y-^h-V, 3, 9-^nn*1J-Vh-V, 3- 

/K 2-^nnf^fyh-y^ifPj 

>\ /— /vr5>\ Y ))^# j—;vt %y 

[0 16 5] *fc, ifi**ftS£«*6*»4: UT, 
RiRtt«^*Vjfe»iLTtt, 6 5 0-1 5 0 0 nm^ 
1 4 0 2-^ N 1 9 4 6 1 9^a^^ffl^$ 



ftV^j», rofijSft^fi'&fri 0 0SIC*TLT, 0. 0 
0 1-1 0 U\> 

[0 16 6] **WOStt^*^=¥-i»«fttt«^** 

*mm&mm. wfyyy-f, js*^*- h\ *m 

*i:LT«:WcflBBRtt*V^, T iEStfb 

[0 16 7] s^ry^ss^Jt UTtt, PS££ix£ 
2, 4-^f;v/^o=HJ;v) (vazo 3 

3) % 2, 2' -T % /VX (2-T$i?/y P vs<» H 
ffi^M (VAZO 5 0) , 2, 2' -Tyt*7 (2, 
4-^f;W^l/nnM);V) (VAZO 5 2), 
2, 2' -TVtf* Wy^nxMJ/U) (VAZO 
6 4) , 2, 2' h 
y/V (VAZO 67) , 1, 1-T/tf* 
n^if^A-tfr: h yyv) (VAZO 8 8) (£T 
DuPont Chemical ^ibA^i) ^ 2 , 
2' -TV\+* (2-i/?v7 0 X2t°/l<y*ti h y 

, 2' -ry\*x (y^-/wy^u- 

h) (v-601) (ft3t«HIJ: 9 A¥WtB) «**H r 
[0 16 8] aflftilllfbMfllttMj: UTtt, 

/k Mft7?n^/K aiMk^y-f/K y-fef-^ 

^r^/U-) /<-t^rVi/*- xK^— h (Perkadox 
16S) (Akzo Nobel frbA^tfe) , *J 

-y?-/W<—&*i/¥/<ls— h(Lupersol 1 
1 ) (Elf A t o c h e mtf>bA3^rfB) , t -y* 
f-/W<— h (Trig 
onox 21— C50) (Akzo Nobe l^b 

[0169] mwirnmbwmmt ltml, ps££*x 
s^l^"c^i*v^^^ attft^ y sbsk^ h y ^ 

A, XWa*»Tv*n^Ajds*»fe>ix5o 
ttftv^s, ±Ea»*ttBB*^^^^ffiflttK**+h!; 

9 a»otew**^ f y «t 5 *a5c#j t ©a* 
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Tjitt y yt Yxi/^ir**/ Yb ht7r- h I- 

[0170] ttL<Dmi&mt\,x\^ mfei$tiz>t>v-?i* 

^V^ x fh77x-;H f 1, 2, 2-^*^v?;t— 
y *_;^>fcV<U- K &tfv> (4- t -:/5vW^n 

[0171] *&m\cm^nz®mm\\mmtf)\z.# 
$&ft-e#&u ^<D£oftm\*, mfe&ztite^AK 

t m&m s m&ftR \c mu $ ti z> * j-* -r 
u^y ^-^^o^tf*$r i o ommnt i^tcm^ 
\zmo. oi~~5mmM, x*)&*i,<\zmo. 025 

[oi7 2] *%w<Dmmtm&&mzmk£^zijm 

%l m&it (in Rvmm£nztk&®%f<Dnm^± 
v&KztK mm 5 ot:-2 5 ox;<Dmmfti>w£L 
<, 7 0^-2 0 ox:<Dmmfo&£*)&*^\ mtftf 

KJ;!JJl463iS, ilfft 1 #~ 1 O^KcoffifflrtTfo^o 
[0 17 3] <»*ttft^?W>*:38W^j|iaric«!litt, > 

« 

Y**s*/y\/m<F>4 yVT*-hS^*S/7^S; y- 

r^/i/nt^F y y h*^^:^ y-r^y^ne 0 

y>. y- T ^ y :/n tVu h y y 

h*S^>7>\ y- (2-T;yxf/u) T ^ / t° 
;Mf;^h#^7^ y- 

T^/^ntVuMJ^h^riyiyy^, 7 - (2-7Sy 
JifW) Tx Jrfv tf/^y ^/W>?:xi b*is*sy V, y- 

^Vi^/W- y-7;y/n bVw h y 31 h^-»7 :^co 

r^;str>7yS; y-y/w^h^ntf/whyy 



y-y^^HT'n tr^y *7usJy h*s^>7 

>\ y-y^^h^a If/l/y^/l/^oi h^r^>7^ 
oy^*^hS*#^7VJH; y-^ys<'K*>':/nt' 
/H^yyh^>7^ y-^iJ^K^r^nbfyuhU 
3i Y^r^i/yl/, y-?}) v^K^ri/^ntrypy^v^y 

j3- (3, 4 - Ji^v'v'* n^3f > 
xf;VF!J^h^>7^ j3- (3, 4-3uj<^r 

c /*/7V, ]3-^;^^Vxf;l/7x^/Hr^ (2-y 
h*t/:ch#*/) N-/3- Ofr/W^Vy?- 

t^r^n tVt^y^/Wh y m h^^7V§0^yl/i 
^fi»S4*V7y» ; y-^nn^ntfyuhyy 

i/i/7V§o/Nnyy^ti/7yi; hy* (hyyh 

fcBl»*"e*s, T^y^^y/i^y^-, i^y/Wb 
^;;fi7M;^7^ 75 y i/yMtf!) 

[0 17 4] *38WU:ffl^S^9 v^y^y ^^SOtt, 
Ji#, tfxi^fi^ (II) l0 0£BK*fU 0. 1 
-2 OSPOlgffl^ffl^ttSo 0. 5-1035(0 

mnistiz>i<'y>*yy n J ^wavtoMkOi* «-a^# 

/Ky x7f/K ^y^i^w^, jKy^ntVy, /Ky^; 

[0175] ^7^5/^y *ym£M<DMr#mk tr 
y-/v»fli, ait ta^a^^*-h«, ^#K^y 

[0 17 6] <^ffi»J>*IBMO«fttt«lfiK*^rt:, «■ 
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SI ; ^ W vR:/fyK T-fe fyu y > V / — ^ 

yWCD^^^/U^ ; h y * U^^7i- K b V 7? 

jvibTsy*— h^oy ygx^T/vg ; h y * y y h& 

:n*^HE ; JKy ^^-UV^/Jf y -a-^^/W^^U^ 

HV^f uy, -?9V^i/-T9 y h y/i/, #y 

#y x h7^fuy^y n-vi^cDzKy^ 
— 7vu# y ^— £ r. ti b y y ^—/kd* 

u^y a— /k s^^u-v^y 3— /v N hy^^-u^ 
3 — /v^s <o 2 ffir =3 — e4#<bft5#y^*T 

<0*ifet?fi^ LT#<bti5 tf -/WKS^ffcH 

[0 17 7] praBHSrfflv^<5i»&o«ffl*tt, ISSStt 
fcl^S, tf-A^fi^ft (I I) lOOiiSWlt 
5-1 5 0fii;», #*L<f41 0-1 2 $ 

e>fc#*L< tt2 0-1 0 OMrgR-CfeSo 5fi*g&7fc 

*-cw:prai#jtLr<oa** 5 »aLft<ft9, 1501 

[0 17 8] <*««>*»W(0a{kttjBfiKftfcf4, ft 

#fcR£$*i4^#, *», ^77°, 7* 

Ki/»* % ttfctte/«J#, flAttf!)*, JfflB^J*. 
tf7^?7< v }><£><£ 5*«B«**3H-**s*»f 6>*tS, 



[0 17 9] *7t, ffi5affiT?#W5*-Cj,SWk**» 

fc^4i^(cn, ifclMk*-^^ *)v 

[0 18 0] Ki*/^!)Afi, *ffi«yia!lSrffl 

S»Ji:UTttJ!BIIS», BIJK^ft, liJfttti^r/^o 

m^btiX^Zo KT«-l»^Six5t 
©"Ctt^V^ ^^n^it^ ^y/Pgfc, ^<?/U=fy 

^ N ^7 p yyi, ^r^^R 7^y», ^y^^ 

^K^ojigjKKi:, tnfemsK©-*- h y ^7 y 
/i^a^^T 1 ^^, %n<b<Di-b}) >&y?.A 

^7 7^y^y®, a-ti/7>ry^y^y 

^^CTU, 0. 1 -2 0 fift%OffiH-C^S-t- 

aaa^o. ifi^%*^o^(cii, fp* 
[oi8i] <mn&>fi^ttzm^z>w&<Dm\\m 

tt, e^/^fi^fr (II) 10 0fi«Bfc:*jf LT, 5fi5 
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<, 2 0-5 0 0fi*»<D«BB"C«ffli"*<O*SJ: 9#* 

*U\ B«t#SttftkNoMi:ii, «ft*<o« 
»"eftv^fc3»*>9 % l 0 0 0«*«Srttx.5tttfllft 

[0 18 2] <4tfttlMifl>*«noa{b1£BjAttlc 

WfA/^ h^?^ hD^f'A'* 

^^wy, tr^w h y y t*-/^ 
n- (0-r 5/31771,) r^yr/nev^/ 

>">7y9otiBSSrtta7^3*^^7yg ; ^y 

>Ky ^n^-y-v^^tf e>H^ 0 «f 
EftttBiSESl&ffl^S:: ifcij;*), #3SW<D»ja**ffl 

«8U:0M)l/ct>J:i\, 

[0 18 3] ytttt-WH (*JlSJ?Jh«l) >«giE 

#yr$ KPy^^*;*ait-r^tt 

%ft>m?btiz> 0 z.tit>r* y&tt$m mti&5±m 
[oi8 4] z<D&<Dmm\ 

Jh#J, AJU^FJSttfta, *y^*ftR?Jt 

a, **3Sffl, y ^*i»iMk«»**j, mi, * 

fcitff, 4*^¥4-6 9 6 5 9-S§\ 4$i&¥7- 1 0 8 



9 2 8§ x *§ffiB8 63-254149 -9\ 4$BRDB 64- 

2 2 9 0 4»o#W*l*4ifK:E«Sh-CV^6 0 

[0 18 5] 

-To TESfeKW*. r*T«MHF»j t&*m& 

-;x-> 3 y^n-7F^77^ (GPC) £^Wc 
^^y^^u^Sfe^J:«9gaiLfc 0 fc«U GP 
C^7AtLT^y^fl/ >JB«y^S:3(fi« Lfc O 

(shodex GPC K- 8 0 4 ; BgfPBX (flc) 
S) > GPCi8ii:lt^Dn*M^>ft Q 

[0186] 1 ) 

2 L7 7^3(C*ft»— ffl8. 3 9g (5 8. 5mmo 
1) , T-fe h~ MJ/H 1 2mL^tt^ a*««£T 

^T^fcfygg^^/H 7. 6g (4 8. 8mmo 
1) , 7^!);V»^9 9 6mL (6. 9 4mo 
1) > 7^!)«777!);V2 7 9 g (0. 8 5 8mo 
1) Sr*Di, * 6^7 0^4 0»n*PfR«H$Ufco - 

ybWt) 0. 4 1 mL (1 . 9 5mmo 1 ) ZMtLX 

S^S:§B*&Lfco 5\%%t%7 OKXMimW&m-ts b 

y T ^y^2. 05mL (9. 75 mm o 1 ) £il#0 L 
8mL (1. 95mol) , hyr^^4. lmL (1 

9. 5mmoi) sBJn u 3i 7 ox;xDmmw* 
s:fci^ [i] «r»fc D »e,nfc«^* [i] co 

ft^^iriGPCaiJE (Mtt^nn*;^ 

I^V^*) X 2 8 8 0 0 , 1 . 3 3 Xtb 

9 07yHr-;vS0fiSH2. 9f@"Cfoofc 0 
[0 18 7] t^«T, 2L75^3jC±E"C#fc 

»8*!I^17, 2g (0. 17 5mo 
1) , DMAc 7 0 OmLSrftii*, lOOttlO^f 

mmmmw Ltc 0 Rjt^m^bm&mm itdma c * 

r#5S^Sri»*LT2 L77^3ia:^ (1 
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OOg, ttftfl^ftk *3-17-K500SNfc*a- 



_ 13 0tT9W«#Lfc o h^VTttRLTR a^ifcJ:! 



6£&K:J:9*^* [5] Sr^fco 



4*^4-6 9 6 5 9*. ^¥7-1 0 8 



St$# y»)^17. 2 g (0. 17 5mo 
I) , DMAc 7 0 OmLSrtti&&, lOOttlO 
BHaP««H*Ufc 0 KlS«ttd>b«£E*DjRUTDMAc* 

t»^wiU2L77^3ia:^ (i 
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y-K7 00SN(DmiM) ZtotrmmUffiT 

1 3 0t:tf9«fRIJBHR«i*Lfc o h/^^"C*&LTE 

*i-5CtlcJ:9fi^# [2] £#fc 0 
[0 18 8] 1 LiBBES*&*»l-a^ft [2] (7 0 0 
g) » ^h^f^kKn^7> (2 6. lmU 
0. 2 1 2mo 1 ) , rfVl' Tvl' (7. 7 1m 
L, 0. 0 7 0 5mo 1) „ *$«fct/0*6&tf> 1 , 1, 
3, 3-fh7^f/V-l, 3-^fcT— /l^S/n^riJ-V 

<DT/u<r^/um\ctt LT^e/Wt-C9 xio" 3 ^iH 
fee 10 0^19 5»in«R»#Ufc, SS^fe 

# [3] ) »e>nfca-&#<osc3pt^ 

-7-ftl*GPC»£ WD^fl^^I) {££9 3 5 9 0 
0, 1. g-C&ofco S£#l#*MSfc9 

fcgA $ tlfc^O >S y /W£<0»* 1 H — NMR ##flC 

ioi8 9] om&m\D 

2 L7 7^^|:|ft$- ffl8. 39g (5 8. 5 m mo 
1) % Ti? h~ h y/H 1 2mL«rfta*, aUfSttttT 

7 0t:"C3 oftf%mwt#\siZo :hi:2, 

^r^t'yi^xfyn?, 6g (4 8. 8mmo 
1) , T^U;l/8^2 2 4mL (1. 5 6 mo 1) 

0^4 5»KliPB«#Ufco -*UC 

0. 41mL (1. 95mmol) SrifflX-TSlE 
*BM&Lfc. 9l*ttf 7 0t-CJnj|!UJl#SrjRJt. SlSM 
&&8 O^bWattlcr^ D/H^S 9 5mL 

(6. 2 4mol) iieO^tftlTLfc, ^fcC 
OBK: h y T S^l. 84mL (8. 81mmol) £ 
ififtlUfc. K*BIJ*^6 3 7 54MR1, 7-*9 9*J=- 

V2 8 8mL (1. 95mol) , hy7^4. lm 
L (19. 5 mmo 1) SftPU 3I#«* 7 Ot-CJlfllS 

t5:t"Cl^# [4] Sr»fc. ^ibftfcfi^ft: [4] 
<Oft5P«S»-?»4GPCaO^ M^np*;^ # 
li^f^S) "C24 1 0 0, ^IMl. 27t 
*fc l H-NMR»WJ:9*»fe«*ffl^*)' 

[0190]g^#H^Ts 2 L77^^td±|ST#fc 
M#> S8*y!>All. 9g (0. 12 1mo 
1 ) , DMA c 9 0 0raL$:tt^ 1 0 Ot^l 11$ 

00g, ^3-7-K7 0 0PEL) £JP 



SJlfcfcJ:!)*** [ 5 ] fc»fc. 
[0 19 1] 1 L»EKJ£»»^fi^fl: [5] (6 4 8 
g) , y> h*i/^f/Ut Kn*/?y (2 5. 5mL, 

0 . 2 0 7 m o 1 ) , h fvl' ( 7 . 5 4m 
U 0. 0689mol) , & ffi6&<7> 1 , 1, 
3, 3-fh7^f^-l, 3-v?lfny^^D^r-^v 

cOT/v^^/vglc^LT^/HtT*3 x l 0~ 3 ^fi«!r U 
fc 0 fi-g-ttSrl 0 0^-02 «PIB«Df»»#Ufco 

5 d£ > y /^S^ig fi^ft 

(It^tt [6] ) £#jt 0 #6;ftfcfi^©ft¥*MHP 

*f4GPCj»^ fc«fc!J 2 9 6 0 

£ V&ZbfztZt), 1. 9ffl-?fcofc 0 
[0 19 2] (jOfc«1^5) ^fiR«l(7>SK«tti/y^ 

i-ssKy^-^Sfi^tf («mi:*xas (*) §gs2 

1 i^^Lfc 0 

(JfctfcW 1 - 5 ) ^rt«l-C»fca^#fl!>ftt>9lc, it 

1 "e#fcfi'&ft*:ffl^fcffittia6« 1 ~ 5 ^rlKl 

S:^t>^rTSl(c^Lfc 0 

[0193] 6 ) 7fTJR<0*«fl:*' y A««T#t 

^A'Rfi^fr (S 3 0 3 : ««tffc^I|t) 7 

fr3o§p^a^^Lfco -cofi^s^iooa 

St) 12 09, Sftf^y (^^^R-8 20:i 
MM*) 2 OSP. pT3I#J (D I DP : *Afc*X*) 5 
5gj5, fUffiitm (f f ><^^n># 6 5 0 0 : ffl*fb 
^) *^i»KlR»J (^tT^3 2 7 : 

tyr^^/l'X) l», 3fe$£*J (LS-7 7 0 : 
Z^W^) 1»> ^*^J (A-l 7 1 (VTMO) : 0 
#^~#-) 2 8S#4I (A- 112 0 (DAM 
O) : 0#^;*7-) 3 SB, CEfbftUK (U- 2 2 0:0 

2 U J IS A 5 7 5 8 COH 
S5l3B»»ttfcRI-oKllk#Sr^»L, i^2 0, 5 

Otftfl 6 ) Slffi^J 6 <0S^#8^« 1 0 0 $C(Dftfe «9 

ft (S 3 0 3: 1 0 0»«rfflV^iad»Ht 
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[0 19 4] 



1^1] 











*&«4 




ttlSfli 




it«0]3 




a««5 




10 
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70 
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90 


70 


50 
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10 


90 


70 
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10 
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X 
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X 


X 


X 


X 



[0195] i (Dm&m^tf v ^-r^m 



[0 19 6] 
[^2] 







<±# 








S-303 


70 


100 






30 






CCR 


120 


120 




R-820 


20 


20 




DIDP 


55 


55 




T>X/\'D> #6500 


2 


2 




m'>327 


1 


1 




LS-770 


1 


1 




A-171CVTM0) 


2 


2 




A-112CXDAM0) 


3 


3 




U-Z20 


2 


2 




306 


306 




Tb(MPa) 


1.47 


1.77 


Eb(*> 


440 


430 



[0197] # y :r-7Vl/»fi^{*:fc£>/£« 1 Ofi^ft 
[0 19 8] 



7n> h^<— £?0>tt$ 

(72)*9!# ft$JI| ## F*-A(##) 4J027 AA01 AF01 BA05 BA07 BA13 

ft**#FrfiftJ>E§fflWr 1-2 -80 fit BAH BA15 CB02 CB03 CB09 

«ffl{fc^X*«a:^a«fiBtt»»RD'fe^^ CB10 CC02 CC03 CC05 CC06 

-WF$f2Ej5fft CC07 

4J031 AA20 AA53 AB01 AC 13 ADO 1 
AE15 AF13 
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